Hydrogen peroxide-induced intracellular acidosis and electromechanical inhibition in the diseased human ventricular myocardium.
Accumulation of oxygen free radicals is an important mediator of post-ischemia/reperfusion cardiac dysfunction. However, oxidative injury has not been well characterized in human cardiac tissues. In the present study, we superfused hydrogen peroxide (H(2)O(2)) into the diseased human ventricle in order to assess the effects of oxygen free radicals on the electromechanical parameters and the intracellular pH (pH(i)), and to test the ability of certain potential cardioprotective agents, including scavengers of hydrogen peroxide (dibenzamidostilbene disulfonic acid; DBDS), the.OH free radical (N-(mercaptopropionyl)-glycine; N-MPG), and the HOCl free radical (L-methionine), to protect against oxidative injury. Disease human ventricular tissues were obtained from patients undergoing heart transplantation. Electrophysiological experiments were performed using a traditional micropipette, while the pH(i) was measured by microspectrofluorimetry. We found that (a) H(2)O(2) (30 microM-3 mM) induced a significant dose-dependent intracellular acidosis, (b) H(2)O(2) (30 microM-3 mM) had a notable dose-dependent biphasic effect on the contractile force (an increase, followed by a decrease), while moderate concentrations of H(2)O(2) also inhibited the generation of action potential and increased the diastolic resting force significantly, and (c) N-MPG caused significant block of both the intracellular acidosis and the electromechanical inhibition induced by 3 mM H(2)O(2), whereas L-methionine and DBDS did not. Our data suggest that the toxic effects of H(2)O(2) are caused mainly through the generation of.OH, which is attributed to the intracellular acidosis seen in the diseased human ventricle.